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TOKRMOjPLASTIC. CQA f i 'EI> frjATRItlAliS AMD lift* 
SAME 

This invention relate tie ft roathoa of and 
apparatus fox forwlns optically clear thermoplaotlo ooatea 
materials. Itore particularly, this invention relatea to 
extrusion coating a tneiwoplaotic film onto a surface or a 
r t regenerated cellulose film having a (fioisture-proof coating 

on its other surface- 
: in the extrusion coating proceao, a thcrwoplostle 

coating, such as polyethylene, ia meit-exfcruaed downwardly 
j from a glo&»type dl ° in v±lm *otfn* She Qio in ordinurily 

! 10 positioned abova a«d in alignment with laminating »oon»»- 
• In gen ami, auch mean a include a pad* of counter- rotating 

? rolls; ©no being a rubber praesura voU and the other 

: being a chilled metal roll* The regenwated cellulose film 

; having a moiBture-proof coating on one snrf^oe thereof is 

i 15 fed from an external souroe over the rubber roll with the 
molature-proof coating in direct contact with ftaift roll. 
At the nip of the *p3JLfl, the tngiton polyafcbylGno film is 
applied to the wiooated surface of the regenerated ocliuloao 
film. Here the bona or aahesion toetxeen the tvo films 
20 itt proauoed. The resultant lanrinate in then fed aroumi * 
t an arc of the chilled metal roll with the polyethylene 

film in direct contact thorwvith &o that it can bo 
eolidifiea. 
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Although the cxtrualon coating process produces 
a satisfactory bon4 between the tiro ftlM, it itnpairs tbo 
optical clorifty of tie laminate. Varying tho temperature of 
the noUm poiyethj-lene, olw^ln* the nip pressure to 
improve the UoMlns and floV or the polyetbylen* or 
improving the aurfA.ee characteristics of the metal roll 
*hich contacts the polyethylene film have not produced an 
optically clear laminate. 

TtiO nominees or lack of clarity or tne laminate 
appear* to result from imprint or impression* imparted to 
the moisture-proof ooatlng on the regenerated eel lu lone 
film by its contact with the peripheral surfaoe of «&» 
rubber roll. Such ii^roasle-na or imprints are believe* to 
be caused by beat dissipated by the molten polyethylene 
film at the nip which softens the nsoiature-proof noatins 
and makes it liable to Impressions from irregularity in 
t:ho peripheral surface cf the rubber roll. Attempt* to 
wake the rubber *oll without th*a* surface irregularities 
h^e not met *itb auooess- Addition* lly, the sortnoss of 
the rubber roll renders Its peripheral aurfaca ansceptible 
^o daraas* during normal operating conditions which, of 
oour&e, results it) further surface irregularities, 

Accordingly, it is an object of this invention to 
form a clear laminate of polyethylene 1H* mo re S eneratc-d 
cellulose film win a n.oi*ture-proof ooatixtf on its surface 
remote rrotn the polyethylene filPu 
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Another object of thia Invention is to prevent 
the peripheral surface of tne rqbbor roil from mak.tng 
icnpresalone or imprint o JLn the moi»turc*proof coating of the 
ra^nerated oelluloao film, 

Otfter and additional objecta will beooi*o apparent 
hereinafter* 

According; to the present invention, in extrusion 
coating of the tnoiature-p^oof coated regenerated cellulose 
film with n i*elt~extruded therrnoplastio coating film, such 

10 as polyethylene film, optical clarity ia obtained by 

paasago of sale? films between the nip of a rotating pressure- 
applying rubber roll and a coantaivrotatirjg cooled metal 
roll, and wharain a liquid film is Maintained on tha pressure 
applying rubb&r surface which con t acta tha moisture-proof 

l? coated Bide- of the regenerated calluioae film, said liquid 

being chemically i n ert with, respect to the ntoistura-proof 
coating and tha equipment used. She litjuid film prevents 
direct contact between the rubber rolX surface and tbo 
moisture -proof coating, and thus prevents the rubber roll 

20 from making impressions or- imprints therein. It is altfa 

believed tha liquid £llm fcaapa the molBtura-proof costing 
below the temperature at which it boepmea impressionable, l> 

¥he ter& "moiBture-proof coating is used ho rein 
to define well known coatings which have helped make 

2> regana rated cellulo&e coKTnereial by lowering its otharwioe 

high cnoiptvre pa?e»aablllty. Generally, the moisture- 
proof coating primarily oon&ietB of nitro-oelluioae and 
hydrocarbon wax* 
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The nature of the Invention and tho fierier in tfttf eh 
the invention may ba practiced vtfll become oiear from the 
detailed description Kbon taken in sonjunotlcn with the 
« oW ^ Growing Coding a part of the specification and 
wherein: 

«he draining 1* * perapeotive view schematically 
AhcnOne apparatus suitable for formin* a oioar laminate by 
the practice of thi* invention* 

Referring now to the Graving, a fllot-type extrusion 
di* 10 16 spaced above and in alignment witli the nip IS of 
a pair of &ountor-rotatins x»olln « ana ifi. The roll* 14 
and 16 are suitably driven and aro suitably mounted to apply 
a controllabl* pressure on t>ie films paaains through the 
nip 12 by mean* *ell known to those skilled in the art. 

The roll 16 ia rl&id preferably being made of 
metal. The perioral B urfac& of the metal roll l£ iff 
smooth to prevent the polyotJtylene file* adhering to 
it and to prevent marking: of iiuoh film. Additionally, the 
roll 16 is cooled, bucJi a a by circulating cooled tfater 
therethrough, for eolldifytatf the polyethylene film, 
hereinafter w*e fully set forth* 

Tho roll 1* has a thick resilient rubber or 
eUfltoMi: peripheral coat ins* Illustrative of the types 
of rubber which oan bo u&ed lnolvde natural, hyear, butyl, 
silicon* elastomer and buna N. in general, a roll made 
frolrt any one of tixese material* has irregularltta* In us 
peripheral aurfaco. Suoh surface irrejjuiaritiea are 
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believed to result from the nature of tho ra&illtfnt material 
in that the do sired ftmoothnoBE cannot be obtained in the 
finished roll. Additionally, tho softness of the resilient 
material renders it* aurfaoe lb auaceptiblu bo dama£g under 
normal operation which also produces, the undesirable surface 
irregularities 

5o form a clear laminate of a thor neoplastic of 
polyethylene film and a moisture-proof ooated regenerated 
csllulos© fAlm> s thin litjuifi film 20 iB maintained on at 
least that portion of the peripheral eurfaoe 18 of the 
rubber pressure roll 14 which oan deleteriourfly affect the 
olarity of the laminate . Ike Uquin filtn di^ecvly contacts 
the mo xututo -proof coating of the regenerated cellulose fl** 
a a it 1b fed over the rubber roll. In this manner , the 
peripheral surface 18 of the roll 14 la prevented from 
contacting the taotaturo-proof coating;, and thus cannot 
transfer impra fusions thereto* It is also believed the 
liquid film 20 keep a fcha moieture-proor coating below the 
temperature at which It becomes i.Tnpreaoionablo, Consequently 
the moisture-proof coated rotsan<&c*ted cellulose rilin passes 
over the roll 14 andthroush the nip 12 with ita clarity 
uniiflpairod. 

In the embodiment flhoim in fthc drawing the liquid 
film 20 is obtained by placing a trou£b 2$ having a liquid 
23 therein beneath the rotating rubber roll* 14 in such 
position that the peripheral surface lb of the roll 14 
passes fchroui£h t>i« cunt^cto the liquid 23* A doctor roll 
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27 can be positioned adjacent the rubber prepaus* poll 14 
to oontrol the amount of Jiuuld baing carried up onto and 
around the peripheral surface 16* of the roll Ik, 

hi forming a c3»fli? iurninate 3 A * from a whiten poly- 
ethylene men «nd $ continuous length of regenerated cellulose 
film 22 having a mo iafcure -proof ooatin£ 24 on one of it* 
aurfgece, the regenerated cellulose film 22 ia lad frott an 
external ttuurtie over the nabber roll Ik to the nig 12 xith 
ttifl moisture -proof coating 24 in direct contact with the 
liquid film 20 for the entire arc lb travels about th$ toll 
14 Including thy nip 12 and thus its clarity is issintained* 

Concurrently, polyethylene is mslt-etffcrudGd dewn- 
vardly from the die XO in film for-m. At the nip 12 the 
polyethylene film 26 ie applied to the uncoatad durface 28 
of tho regenerated oellulone iMlmi 22. Here tho bond or 
adhesion betxeen fcha films 22 am* 26 ift produce a, The 
i<asultant clear laminate 34 ia then pasa&d around an arc 
of tfti& cooled inetal roll l6 wlfch the polyethylene film 26 
in direct contact with the metal roll so that &aid Zilto 26 
can be BOlldlfled, IKieveaffts*' tho olear laminate 34 ia fed 
to a dsBirod location, tfuoh a* to n wind-up reel upon which 
it U wund, not? shown. 

It iM to be- undaratood any liquid which will 
not doloteriously affect the equipment or the moisture- 
proof coating 24 of the re&eneratod cellulose film 22 can 
be u&ed for tha lixjuld film 20. Vteter beeaUBO of its 
availability and economical advantage if preferred in 
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forming the laminate 34, Preferably the liquid film 20 ie 
maintained at temperature sufficiently low to keep the 
moisture-proof coatlnc 2 ^ rriwii Softening an* becoming im- 
pressionable * >3alntaintng the water 23 in the trough 2f> at 
a temperature from about to 125*5, has tee* found 

oatlsfaetory,. Also well fcnovm surface active agents can 
he adtfeti to the liquid tedium to p«rmlt thorough and uniform 
wotting of tho p&rlphoral surface lB of the roll 14* 

The tension needed on the regenerated: cellulose 
film 22 pa aging around the rubber pressure roll 1*1 to 
insure obtaining a liquid film 20 botoean such film 22 and 
roll 14 can bo readily determined by those skilled in the 
art, in any event, the tension on the regenerated caliuloaa 
film 22 cannot be so great aa to squeeze cub the liquid 
film 20 because then the moisture-proof coating 24 will 
directly contact the roll l4 thereby the clarity of the 
resultant laminate will be impaired. The minimum thickness 
of each liquid film 20 must be sufficient to prevent the 
moisture -proof ooatlng 2k from directly contacting the roll 
14- or in other words just a lightly thicker* then the irregu- 
larities in the peripheral surra ce 18 of the roll 14* 

Preferably > the polyethylene film 26 is made from 
film-forming ethylene polymers having a density of 0.93 or 
less* The thickness of the polyethylene film £6 can be 
Varied by correlating the thickness of the molten material 
being extruded through the die opening; the relative 
travel rate of the films £2 ana £6 and the pro ii sure obtained; 
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in the nip 12 of the counter-rotatlng rolls 1^ and 16*. 
Deslra&ly, the polyethylene filra a6 of th& rosultant 
larainat* 34 ia relatively thin having a th.Ulmosa from aboxit 
0,2 wil3 to about 10 iniXs« 
5 i*he regenerated cellulose film is eelf supporting 

with thickmnjaea of 1 mil and a tails having baejj round 
aatlsfaotory. The moisturo-proQf coating £A on the regener- 
ated cellulose i'ilw 22 can be 0,1 mil or greater in thicks 
nees. A typical moisture-proof oaating generally include d 
ia nitroo&Uuloae, plasticlfcor, roflln and hydrocarbon wax. Such 
moisture-proof coatings aro wall known and for & more de- 
tailed disouaeian see Vol\une H of Industrial and Engineering 
Qhemistry 2^14 through 2524, and the book entitled, ri C©llu- 

loslos" which wftB published by Reinhold Publishing 

* 

V5 Corporation* 
■ i 

The dotails and manna* of practicing this in-veniion 
Will bccowe apparent by refer&noa to the f ollowing specific 
exe&oplei It being understood that thle example is Barely 
an embodiment of the invention and that tho acope of the 
20 invention 10 not limited thereto, 

A oleax» laminate of polyethylene film and a 
regenerated caliulooe film having a moisture-proof coating 
on one of its surfaceo was foiled using apparatus as 
£!> illvstr&ted in the drawing- !Phe polyethylene had a melt 
index of 30 and u density of 0,9%. 'fhe Wo 10 was at a 
temperature of about <S00*P. and downwardly melt-extruded 
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polyethylene in film form bavins * thicjcnesj* of 20 mlla 
at the die opening. The roll 16 was roads of metal having 
a smooth peripheral aurface and wa.& maintained at a taropara- 
ture of about lOO^F. Tho roll 14 was flsade of rubber having 
5 a "Buromfitor* 1 hardneae of 95 and its peripheral eutfface IB 

had irregular it ica therein. The thin liquid fili» 20 of water 
kk» maintained at a temperature of about 80 fc tf< r l l he re&anar~ 
atad ceiluloae film 22 having a moist ure~proor coating 2f\ 
on on» of it a surfaces was fed frora an o*te*nal source over 

10 the water netted rubber roll to the nip 12, the moisture- 
proof oostins 24 being in direct contact with the liquid 20 
throughout the entire arc it traveled about the roll Ik, At 
the nip 12 of the rolls 14 and 16 the' molten polyethylene 
film waa applied to tha unseated surface of the regenerated 

15 eelluloBe film 22 Wherein the rolls 14 and 16 e?:erted a 

lai&inatmg pressure a&ainet tha film* 52 and 56 of about 20 
pounda per lineal inch at tfte nlp» Ehe resultant laminate 
34 was withdrawn from the nip IS at the rate of 50 feet per 
minute and then run around an are of the chilled metal roll 

£0 \6 with the polyethylene filra 22 in peripheral contact 

therewith for oolidifying it. The re after the clarity of the 
laminate $4 measured teat procedure D 1003-52* 
Such laminate 34 had a total base value of 7,5* 

For purposes of comparison * laminate was also 

25 formed by the procedure set forth in the Example e>:oept 

that the moisture-proof coating of the regenerated cellulose 
film waa fed over the rubber roll l4 in direct oontaot flith 
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its peripheral surfaco 18* 5?uo clarity of the resultant? 
laminate was measured by test procedure ASTM 10O3-52, 
The total ha&6 value of the laminate wae 13*0* 

Thus, the Example dramatically illustrates the 

3 aignlf leant inc^euae m the olar.lt y of tho laminate formed 
ty the practice or thla invention over tbo clarity of ej 
lamina to formod without the benefit of thift Invention, 

A olear laminate of polyethylene film and regonor- 
ated cellulose film having, a moisture-proof coating on Its 

10 aurfa.ee remote from tho polyethylene film formed by the 

praoticd of this invention can ba uaod exfceneively for food 
packaging* Tho polyethylene film and moiaturo-proof coating 
oerve as excellent tnoi&ture-proof barrier* tfhlia fche regener- 
ated cellulose filw ia highly resistant to the action of oily 

13 materials and In an excellent barrier to many gases. Also, 
duo to the heat sealing propertied of polyethylene, the 
laminate can b» readily heat sealed to form heat seal a 
oharactoriaod Dy their strengths Additionally, the olear 
laminate la transparent bo that the packaged contents therein 

* ![ > can be- readily aeon. 

While it le preferred to form a clear laminate 
Including a therrooplaatlo coating of either low density, 
medium donaity or high density polyethylene, other 
thermoplastic wateriolo including polypropylene, polyiso- 

?j butylene, polyvlnyiidene chloride, polyvinyl chloride, poly« 
Berylio ail <* nvothiicrylio acids and ostiora, poly amides s poly- 
urethanes> polyethylene terephtbalato, etc, and oopolytnore* , 
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ixjtQTpolytnOT?a and mixtures thereof can be used. The 
thaxtnoplajitlc Materials can also be compounded with 
stabilisers^ «irtibi©ckixvg agents, slip agent*, iH^incnta and 
the like* Correspondingly, tfhile it is -pi^erred to i'orto a 
clear laniinate including a moisture-proof eoatea regene-ratftd 
cellulose film other coated films and *eba vhioh will do£tan 
and b^eoitto liable to impressions froi» the rubber rolls lft 
as th*y a« fed thereover oon 3oe used, of course, un coated 
films and webs which will soften ano thereby become iMpreaaion- 
able can also bo otnpXoyad* 

ginoe It la obvious that various change and 
modifications may be mado in the described method and appara- 
tus without departing i'tfoM th« nstu*s atad spirit thereof , it 
Is to be understood that tho invention is not limited there- 
to exoept aa set out In the appended claims* 
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